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Abstract:  The article analyzes the role of omnichannel in ensuring sustainable development of the transport complex, 

considers the advantages of omnichannel in the context of the development of the transport complex, such as 

increasing the efficiency of delivery, reducing costs, also analyzes the main problems of implementation of 

omnichannel strategies in the activities of the transport complex, concludes that the successful implementation 

of omnichannel in the formation of business processes of the transport complex allows to increase the 

sustainability of its development. The purpose of the scientific work is to determine the link between the 

levels of omnichannel and transport logistics in the mechanism of sustainable development of the transport 

complex to improve the efficiency of business processes of transportation support of the economy. The 

scientific innovation of the article consists in comparing the levels of omnichannel and transport logistics for 

the development of an economic mechanism of sustainable transport and logistics activities of economic 

entities in market conditions. To study the issues of the question, domestic and foreign sources of information 

(articles, reports and excerpts from the companies' statements) were used. Traditional research methods - 

analysis, synthesis, classification, comparison, methods of economic and mathematical modeling - were used 

in the course of the research. The research revealed positive results of the introduction of omnichannel 

approach for the purposes of tariff setting for services of transport and logistics complex and proposed a 

unified system that contributes to the optimization of consumer costs in the provision of transport and logistics 

services.

 1 INTRODUCTION 

Nowadays, the transportation sector plays a key role 

in ensuring economic development and social well-

being. However, with the increase in the volume of 

freight transportation and the development of new 

technologies, it has become clear that traditional 

approaches to the management of transportation 

companies are no longer able to ensure their 

sustainable development (Tereshina, Podsorin, 

2019). In this regard, more and more attention is paid 

to the concept of omnichannelization in the 

implementation of transportation and logistics 

activities. 

Omnicanality is a new approach to the 

organization of business processes of transport 
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companies, based on the integration of various 

channels of communication and sale of transport 

services, which means providing its customers with 

the opportunity to choose the optimal way of 

interaction to ensure flexibility and adaptability to 

customer needs (Kurenkov, Kotlyarenko, 2003). 

The twenty-first century has seen a significant 

transformation in commerce around the world. 

Technology is transforming consumer behavior and 

reshaping the relationships between all members of 

the socio-economic system. In the context of this 

constantly evolving and dynamically changing 

business landscape, many traditional patterns of 

interaction are being altered and transformed. The 

customer in the business relationship system interacts 

through channel integration. Omnicanality manifests 

itself in the synergy between the channels and points 



of interaction between the transportation and logistics 

complex and its customer (Vakulenko, Pazoysky, 

Kurenkov, 2021; Kazarenkova, Biktagirova, Ershov, 

2023). 

Omnichannel supply chain can be economically 

efficient only if it is possible to respond quickly to 

changes in customer needs. The figure shows the PL 

matrix by levels of omnicanality in logistics (Fig. 1) 

(Omnicanality as an innovation in logistics and 

supply chain management ; Omni-Channel Supply 

Chain Management: A Comprehensive Review).        

 

Figure 1: PL matrix (Product-Levels Matrix) by levels of 

omnichannel in logistics. 

 Single Channel: Interaction with the 

transportation and logistics company takes place 

through only one channel. For example, only by 

filling out a transportation request at the logistics 

company's office. 

 Multichannel: interaction with the 

transportation and logistics company takes place 

through several different channels. For example, via 

the Internet or the office of the transportation and 

logistics company. 

 Cross-Channel: The transportation company 

interacts through several different channels. 

Customers can freely switch between them while 

maintaining continuity of support. For example, 

through the website, social media and the office of the 

transportation and logistics company. However, the 

information, personalization and user experience 

between channels may be unrelated.  

 Omnichannel: transportation services are 

provided through several different channels, and 

customers are free to switch between them while 

maintaining a continuous and consistent interaction 

process. The focus here is on creating a single user 

experience that is independent of the channel chosen 

by the customer. For example, start with a website 

and end at the transportation company's office. 

The link between omnichannel and logistics is 

that the level of omnichannel can influence the 

selection and use of certain forms in a logistics system 

(Omni-Channel Retailing: The Key to Success in the 

Digital Ag; Omni-Channel Logistics: The Key to 

Unlocking Supply Chain Value). 

Batch forms of logistics refer to the way goods are 

delivered, combined and dispatched. (Figure 2). 

 

 

Figure 2: Forms of logistics. 

Level 1 logistics is characteristic of companies 

that have cargo, have their own transportation and can 

deliver cargo from one point to another using their 

own resources.  

Level 2 logistics involves the connection of rail, 

road, sea or air transport to the transportation of goods 

at a certain point in the supply chain. This model is 

mainly used for international transportation and 

delivery of heavy goods and bulk shipments. 

Level 3 logistics is supply chain, which is 

primarily concerned with the transportation and 

delivery of various goods, but also includes a variety 

of additional services. These typically include 

warehousing, terminal operations, customs clearance, 

supply chain management, and more. In addition, the 

3PL format includes logistics software and analytics 

services designed to track delivery status.  

Among the variety of models, Level 4 logistics is 

a new concept. It involves a controller who manages 

a company's entire supply chain system. Such 

operators are called lead logistics service providers, 

and they most often act as consulting companies 

serving multiple supply chains. It is the chief 

administrator who takes care of all aspects related to 
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the supply chains of client companies (The Omni-

Channel Revolution: How Retailers Can Survive and 

Thrive in the New World of Shopping; Omni-

Channel Logistics and Fulfillment: Optimizing 

Supply Chain Delivery Strategies for Online 

Retailers). 

They often partner with multiple Level 3 

providers to maintain neutral management and 

provide feedback on Level 3 services. As efficiency 

increases, 4PLs are becoming a big advancement in 

the logistics sector. 4PLs provide a single set of 

services and are able to optimize operations. 

Level 5 logistics service providers are also known 

as logistics aggregators. They aggregate a large 

number of transportation offerings so that customers 

can choose the most favorable rates and 

transportation terms. 

2 METHODS 

The main method of supply chain management is the 

introduction of ecosystem approach in transportation, 

which includes three components: transportation, 

storage, logistics. This approach plays an important 

role in the creation of supply chains to tariff formation 

on modes of transportation in multimodal and 

intermodal transportation (Transitions towards omni-

channel retailing strategies: a business model 

perspective; Five Tips for Developing an 

Omnichannel Strategy). 

In intermodal and multimodal transportation, the 

main main main modes are rail, road and sea 

transport. These types of transportation have their 

own system of tariff formation.  

On railway transportation, the tariff system for 

freight transportation includes separate tariffs for the 

provision of railcar fleet, infrastructure services and 

locomotive traction.  

The wagon component is a fee for freight 

transportation and includes such cost items as 

maintenance and repair of wagons and containers, 

depreciation of wagons and containers, wagon 

preparation costs and general production costs 

(Tereshina, Podsorin, 2020). 

The locomotive component includes costs 

associated with the operation of locomotives in 

freight traffic. It includes such cost items as 

locomotive operation, locomotive outfitting, 

maintenance and repair, rolling stock amortization 

and general production costs. 

The infrastructure component consists of payment 

for freight transportation or for empty mileage of 

rolling stock. It includes infrastructure maintenance 

and repair, infrastructure operation and transportation 

management, electricity costs and general production 

costs. 

In addition to the wagon, locomotive and 

infrastructure components, there are also costs for 

initial and final operations, container provision, 

additional fees and charges. 

Tariff components for road transportation are 

formed from loading and unloading costs, moving 

operation, surcharge to freight rate, market volatility, 

macro environment. 

The components of the tariff for maritime 

transport are formed from the costs of loading and 

unloading operations, traffic operations, parking rate, 

surcharge to the freight rate, market volatility, macro 

environment, investment fee, service fee and safety of 

the sea area (Tereshina, Podsorin, Sokolov, 

Kozhevnikov, Metelkin, Tretiak, Ivanova, Danilina, 

Zhakov, 2023). 

The purpose of the transport and logistics 

component in transport is to ensure the efficiency and 

reliability of cargo transportation, minimize costs and 

delivery time, and provide high quality customer 

service. (tab. 1).

 

 

 

 

 

 

 

 



Table 1: Transport and logistics component in transportation. 

 
The purpose of the transport storage component is 

to ensure the safety and security of cargoes during 

transportation, minimize the risks of damage and loss 

of cargoes, as well as to ensure the efficient use of 

space and resources when storing cargoes in transport 

(tab. 2).

Table 2: Transportation storage component. 

 
 

The application of the omnichannel approach in 

the formation of the tariff setting algorithm allows 

taking into account all the different modes of 

transportation available for transportation and 

selecting the most optimal option for each particular 

transportation. This allows to increase the synergy of 

transportation efficiency, as it is possible to use the 

most optimal mode of transportation in each case. 

In addition, the use of operators from different 

modes of transportation improves the level of 

customer service. Customers can choose the mode of 

transportation that best suits their needs and 

preferences. This increases customer satisfaction and 

helps to retain and attract new customers. 

The flexibility and adaptability of the supply 

chain is also improved by using the omnichannel 

approach. If transportation conditions or customer 

needs change, the mix of operators and modes of 

transportation used in the algorithm can be easily 

changed. This allows rapid response to changes and 

ensures continuity of transportation. 

3 RESULTS 

The use of different modes of transportation in the 

tariffing algorithm of a single supply chain reduces 

risks and increases the reliability of transportation. If 

one mode of transportation encounters problems or 

failure, it is possible to switch to another mode of 

transportation. This helps avoid delays and delivery 

problems.  

The general formula for tariff setting for the three 

modes of transportation is presented below: 

Тtotal = Тaut + Тrail + Тsea 

1. Automobile transportation (Тaut). 

2. Railroad transportation (Тrail). 

Transportation and 
logistics component of 
automotive transport

•Freight rate

•Payment for 
transportation services

•Document processing and 
administrative costs

•Packaging and container 
preparation costs

•Payments by third parties

Transportation and 
logistics component of 
railway transportation

•Freight rate

•Payment for 
transportation services

•Payment of documents 
and administrative 

expenses

•Loading/unloading 
services and cargo 

handling

•Container maintenance

Transportation and 
logistics component of sea 

transport

• Insurance fee

•Operating expenses

•Customs duties and fees

•Cost of using the port and 
terminal

•Cost of insurance

•Container maintenance

Storage component of road 
transportation

•Cost of parking space 
utilization

•Cost of safety and security

•Maintenance and 
management

•License and permit

• Insurance

Storage component of 
railroad transportation

•Storage duration

•Specialized tariffs

•Cost of using the 
infrastructure

•Container maintenance costs

•Licenses and permits

Storage component of sea 
transportation

•Storage duration

•Cost of using the berth

•Cost of using a container 
terminal

•Container maintenance

•Cost of using the 
infrastructure



3. Sea transport Automobile transport (Тsea). 

The formula for the tariff component of railway 

transportation with a detailed presentation of all 

components is presented below. 

Тrail = Тsf + Тinfr + Тloc + Тwag + Тcont + Тadd 

1. Start-to-finish operations: cost of forming 

trains; loading/unloading. (Тsf). 

2. Infrastructure component (Тinfr). 

3. Locomotive component (Тloc). 

4. Wagon component (Тwag). 

5. Container provision: type of container; load 

capacity; rental cost per day; container weight; 

container capacity. (Тcont). 

6. Additional fees and charges: cargo security; 

customs procedures; cargo tracking; additional 

services for documents; fulfillment control; 

emergency solution. (Тadd). 

The formula for the tariff component of road 

transport with a detailed presentation of all 

components is presented below (Turevsky, 2022). 

Тaut = Тlu + Тmo ∙ l + Тfrs + Тmv + Тme 

1. Loading and unloading operation: machine 

formation costs; personnel costs; equipment and 

infrastructure costs; maintenance and repair costs; 

material and packaging costs; consignment weight, 

payload, cargo class (Тlu). 

2. Movement operation: type of vehicle; 

mileage; distance; travel time (Тmo). 

3. Freight rate surcharge: fuel surcharge; tolls 

and tolls; seasonal variation in demand; cargo 

availability and volume (Тfrs).  

4. Shipping to remote or inaccessible locations 

(Тmv).  

5. Market volatility: fuel prices; supply and 

demand; tariff changes (Тmv). 

6. Macro-environment: economic conditions; 

regulatory and political factors (Тme). 

The formula for the tariff component of sea 

transport with a detailed presentation of all 

components is presented below. 

Тsea = Тho + Тmo ∙ l + Тpo ∙ tст + Тfr + Тmv +

Тme+Тil + Тsc + Тs 

1. Handling operation: container formation 

costs; personnel costs; equipment and infrastructure 

costs; maintenance and repair costs; material and 

packaging costs; cargo shipment weight, payload, 

cargo class (Тho). 

2. Moving operation: container type; distance; 

travel time (Тmo). 

3. Parking operation rate: berth utilization rate; 

crane and equipment system utilization charge; 

maintenance cost; agent's commission; taxes and 

charges (Тpo). 

4. Freight rate surcharge: fuel surcharge; 

seasonal variation in demand; cargo availability and 

volume; delivery to remote or inaccessible locations 

(Тfr).  

5. Market volatility: fuel prices; supply and 

demand; tariff changes (Тmv). 

6. Macro-environment: economic conditions; 

regulatory and policy factors (Тme).  

7. Investment levy: acquisition and renewal of 

ships and ship equipment; port infrastructure; 

technological solutions and systems; research and 

development (Тil). 

8. Service charges: ship dues; lighthouse dues; 

navigation dues; pilotage and towage services; 

technical support services; agent services (Тsc). 

9. Safety of the sea area: development and 

implementation of safety system; monitoring and 

analysis; installation and maintenance of safety 

systems; interaction with law enforcement agencies; 

drills and exercises; development and 

implementation of action plans; audit and 

certification (Тs). 

The formula for the storage component of road 

transportation with a detailed representation of all 

components is presented below. 

Сaut
st = Сps + Сs + Сm + Сadd+Сins 

1. Parking space utilization fee: charged on an 

hourly, daily or monthly basis (Сps). 

2. Safety and security costs (Сs). 

3. Maintenance and management: container 

maintenance, repairs, replacement of damaged parts 

(Сm). 

4. License and permit (Сadd). 

5. Insurance (Сins). 

The formula for the railroad storage component 

with a detailed representation of all components is 

presented below. 

Сrail
st = Сds + Сst + Сinfr + Сc + Сadd 

1. Duration of storage (Сds). 

2. Specialized tariffs: cargo industrial zones or 

terminals. Applied when containers are not used for 

transportation for a certain period of time (Сst).  

3. Infrastructure costs: storage at the terminal 

(Сinfr). 

4. Container maintenance costs (Сc). 

5. Licenses and permits (Сadd). 

The formula for the marine transportation storage 

component with a detailed representation of all 

components is presented below. 

С𝑠𝑒𝑎
𝑠𝑡 = Сds + Сinf + Сc 

1. Duration of storage (Сds). 

2. Cost of berth utilization (Сinf ). 

3. Container terminal utilization cost: 

infrastructure fee (Сinf ). 



4. Container maintenance (Сc). 

5. Cost of using infrastructure: cranes, ramps, 

loading/unloading (Сinf ). 

The general formula for the transport and logistics 

component, taking into account the participation of 

the modes of transportation under consideration, is 

presented below: 

Ltotal = Тaut + Тrail + Тsea + Сaut
st + Сrail

st + Сsea
st  

To illustrate the ecosystem approach in the tariff 

setting mechanism, two routes of car delivery from 

South Korea to the Russian Federation were 

considered. For this purpose, 2 routes were calculated 

and all components were studied in detail (Table 3).

 

Table 3: Transportation and logistics routes. 

Indicator 

Route 1 Route 2 

Sea transport Auto 

transport 

Railway transport Auto transport Sea transport 

Storage 

component 

522163,96 r 192267,1 r 478689,69 r 81631,71 r 647503,39 r 

Transportation 

and logistics 

component 

788847,56 r 608314,56 r 76606,80 r 150495,2 r 1113708,18 r 

This table shows the storage share of the 

transportation component in comparing the two 

routes. When using the first route, the storage 

component of maritime transport is 522163.96 r and 

that of road transport is 192267.1 r. The total storage 

share of the second route is 1207824.79 r: railroad 

transport at 478689.69 r, road transport at 81631.71 r 

and maritime transport at 647503.39 r. 

Thus, the use of omnichannel approach in the 

formation of the algorithm with the involvement of 

operators from different modes of transport allows to 

use all the advantages of the proposed digital tool, 

such as increasing the efficiency of transportation, 

improving the level of customer service, increasing 

the flexibility and adaptability of the logistics chain, 

as well as reducing risks and improving the reliability 

of transportation. 

4 DISCUSSIONS 

During the research, it is found that omnichannel and 

logistics levels have a close relationship as they both 

refer to the organization and management of the 

processes of delivering goods or services to 

consumers (From Multi-Channel Retailing to Omni-

Channel Retailing; The Future of E-Commerce: 

Overview and Prospects of Multichannel and 

Omnichannel Retail). 

Omnichannel refers to a strategy in which a 

company provides its customers with the opportunity 

to interact and purchase through different channels 

such as office, internet, mobile applications, etc. The 

goal of omnichannel is to create a unified and 

coherent purchase chain for the customer regardless 

of the channel they choose (The Evolution of Omni-

Channel Retailing and its Impact on Supply Chains ; 

Omnichannel retailing: a bibliometric and network 

visualization analysis). 

Logistics levels, on the other hand, refer to the 

various stages and processes in the supply chain and 

delivery of goods or services. They include levels 

such as supply, production, storage, transportation 

and distribution. Each of these levels has its own 

characteristics and requires certain resources and 

management to ensure efficient and reliable delivery 

of goods or services. The figure shows the 

relationship of omnichannel levels to the hierarchy of 

logistics levels (Figure 3).

 

 

Figure 3: Interrelation of omnichannel and logistics levels.



Omnichannelization in this context is the 

possibility of using different modes of transportation 

within the same logistics chain. This makes it possible 

to achieve optimal transportation efficiency and 

satisfy customers' needs. The algorithm of formation 

of such a system of conditions may include the 

analysis of customer needs, the study of the 

peculiarities of each mode of transport, the 

development of a system of conditions, the definition 

of links between different modes of transport and 

omnicanality, the development of an algorithm for 

selecting the optimal mode of transport and its 

implementation and testing in practice. Thus, the 

formation of an algorithm involving operators from 

different modes of transport will optimize storage 

processes on transport and achieve optimal efficiency 

of transportation, as well as to know the status of 

cargo at the stages of transportation-storage-logistics 

in a timely manner (Visual analysis of domestic and 

foreign Omnichannel retail research based on 

knowledge graph; Omni-channel management in the 

new retailing era: A systematic review and future 

research agenda). 

This approach allows optimizing the choice of 

vehicle for each specific shipment, taking into 

account various factors such as delivery time, cost 

and availability of transport. It also allows for a 

flexible and adaptive logistics chain that can be easily 

changed or modified in case of changes in customer 

needs or transportation conditions (Exploring Omni-

Channels for Customer-Centric e-Tailing ; Exploring 

the Role of Omnichannel Retailing Technologies: 

Future Research Directions). 

Thus, omnichannelization and logistics levels are 

interrelated and interdependent, as effective 

management of logistics processes at all levels is a 

prerequisite for the successful implementation of 

omnichannel strategy. 

The following should be noted as conclusions and 

suggestions: 

- Different levels of logistics will meet the needs 

of customers in different modes of transportation, 

which increases the level of service and customer 

satisfaction. At the same time, omnichannel approach 

facilitates tracking the status of cargo in the supply 

chain. 

- The development of a methodical approach to 

the formation of the system "transportation-storage-

logistics" will increase the efficiency of interaction 

between the carrier and the consumer of 

transportation services. Studies of the main cost 

components of transportation, logistics and storage of 

each of the three modes of transportation allowed us 

to determine the conditions of route selection while 

ensuring high quality of transportation and logistics 

support. 

- The link between omnichannelization and 

logistics levels is that omnichannelization requires 

effective coordination and integration of all logistics 

levels. For example, to ensure fast and accurate 

delivery of goods through different channels, a 

company must have well-organized supply, 

production and transportation processes so that goods 

are always available for shipment to any channel. 
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